Gene transfection efficiency into dendritic cells is influenced by the size of cationic liposomes/DNA complexes.
Cationic liposomes have attracted recent attention as DNA vaccine carriers that can target dendritic cells (DCs). In general, cationic liposome/DNA complexes (lipoplexes) are taken up by various cells via clathrin-mediated endocytosis, caveolae-mediated endocytosis, macropinocytosis, or phagocytosis, with the mode of endocytosis determining further intracellular trafficking pathways. Moreover, the physicochemical properties of cationic lipoplexes, including lipid composition, shape, size, and charge, influence transfection efficiency, affecting uptake and subsequent intracellular pathways. To develop cationic liposomes as potential DNA vaccine carriers, the objective of this study was to study the effect of lipoplex size on DNA transfection efficiency in DCs. We explored the size-dependent endocytosis pathway and the intracellular trafficking of cationic lipoplexes using bone marrow derived dendritic cells (BMDCs). Our results indicated that small-sized lipoplexes (approximately 270nm diameter) were taken up by BMDCs via caveolae-mediated endocytosis, which led to a non-degradative pathway, whereas larger-sized lipoplexes (approximately 500nm diameter) were taken up by BMDCs via clathrin-mediated endocytosis and micropinocytosis, which led to a lysosomal degradation pathway. These findings suggest that, by regulating the size of lipoplexes, it may be possible to develop cationic liposomes as DNA vaccine therapies for targeting DCs.